Theoretical calculations
We performed single point energy calculation in the crystal structure with hybrid density functional, B3LYP, 5,6 using the program package Gaussian 09 (Revision E.01) 7 . The 6-31G(d) basis set 8, 9 was used for all atoms except Yb 3+ and Co 2+ atoms, which was described by the Stuttgart relativistic pseudopotential and its accompanying basis set (ECP59MWB) 10, 11 and the effective core potential (ECP)
Lanl2DZ basis set
Synthesis of F-Ln (Ln = Yb, Gd)
Scheme S1. Synthetic procedure of F-Ln.
(1) Synthesis of 2,3,7,8,12,13,17,18-octafluoro-5,10,15,20-tetrakis
2,6,-Difluoropyrrole (103 mg, 1.0 mmol) and methyl p-formylbenzoate (164 mg, 1.0 mmol) were dissolved in 250 mL distilled methylene chloride. The mixture was stirred for 10 min after which a few drops of BF 3`E t 2 O was added. The mixture was then stirred at room temperature for 1 h. 2,3-Dicyano-5,6-dichlorobenzoquinone (DDQ, 0.23 g, 1.0 mmol) was added. After reaction overnight at room temperature, silica gel (2g) was added to the dark solution and all solvent was evaporated. The absorbed products were placed on the top of a silica gel column. The product was obtained by using ethyl acetate as eluent (65% yield). 1 
Synthesis of H-Yb
Scheme S2. Synthetic procedure of H-Yb.
(1) Synthesis of H-L-Yb
H-L (200 mg, 0.2 mmol), Yb(acac) 3 •3H 2 O (500 mg, 1 mmol) and 1,2,4-trichlorobenzene (TCB) were added to a Schlenk tube and refluxed overnight. After cooling to room temperature, the reaction mixtures were transferred to a silica column, TCB was first eluted by petroleum ether, and then the unreacted free base ligand was eluted by CH 2 
